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22nd Api‘ll.l_971 r

SIR,', e

11 have the honour to report for the information of the Secretiry’ of State for the Environment in accord-
ance with the Order dated 21st May 1970, the result of my Inquiry into the derailment of an electric multiple-
unit passenger train that occurred at about 22.55 on 20th May 1970, at ‘Audénshaw Junction near Guide
Bndge on the Manchester and Shefﬁeld electnﬁed line of the London M1d1and Reg1on Br1t1sh Railways.

The train was the 22. 45 Manchester P1ccad1lly to Hadﬁeld 3-car electrlc muiltiple-unit. It had beéen held
at a signal on the approach to the junction, and ‘when the s1gnal cleared for the Up Fast line, the train started
away and-was travelling at between 15 and 20 m. p.h. and was over the facing points of the junction when the
points moved under the train. The front car'and the leading bogie of the centre car continued on the Up Fast
line, but the remaining bogies took the crossover to the Up Slow line; the centre car rolling over onto its near
side and being dragged along the Up and Down Slow lines until it came to rest with its roof against the Up
abutment of a road over ra1l brldge some 88" yards from the pomts The leadmg bogre of the third car was
also dera11ed o

" The emergency services were not called unt1l 23.05, but the first ambulance arrived at Guide Bridge
station at 23.10 and the fire brigade arrived on site at 23.17. The overhead electric power was cut off following
a request by the signalman to the Controller at Manchester at 23.15, and Penistone Electric Control confirmed
that 1t was oﬂ' at 23 18 However all the passengers could not be released from the overturned car until 00.35.

1 regret to report that of the 33 passengers on the train two passengers were killed and 13 injured, of
whom 5 were detained in hospital.

- Rerailing of the two cars was completed by 11.30 next day and overhead power was restored -at 12.15 and
the Up and Down Fast lines opened to traffic at:13.15.-Audenshaw Junction was taken out of use and made
secure and after repalrs the Slow hnes were brought into use at 22 35

In my oprmon the derarlment ‘was d1rectly caused by the act1on of the s1gnalman on duty in Stockport
Junction signalbox at the time of the accident, who had irregularly unlocked the facing points before the
arrival of the train, and having cleared the signal by a second irregularity, reversed them before the train was
clear of them.:No fault of-any srgmﬁcance was-found i in the srgnalhng equlpment or in: the condrtlon of the
track or the train... . .

The weather at the time . of the acc1dent was ﬁne and clear

The Site and Szgnallmg

-~ 1. "The Manchester-Sheffield main l1ne via: Hadﬁeld and Penrstone is electnﬁed on the overhead system
at 1500 volts DC. Audenshaw:Junction as shown in Fig. 4 at the backof this report, lies between Fairfield
Junction and Guide Bridge stations and is about 4} miles from Manchester Piccadilly station. It is controlled
from Stockport Junction: signalbox beside the Down Fast line (Down to-Manchester) at the Manchester end
of Guide ‘Bridge station. The Up and Down Slow lines lie to the north of the Up and Down Fast lines, and are
connected with them through a left hand double crossover at Audenshaw some 1300 yards from the signalbox;
and out of sight of it. There is a right hand double crossover by the signalbox where branch lines from Ashton
Moss South and Denton Junction also'connect. The gradients are 1:in'133 rising from Falrﬁeld J unct1on and 1
in 364 on the approach to and over Audenshaw. Junctron up. to the signalbox.

2. Tram s1gna111ng on the passenger lines is on the Absolute Block System, with full track crrcu1t1ng, the
adjacent signalboxes being Fairfield Junction 1% miles in:the Down direction and Ashton.Junction } mile in
the Up direction. The passenger lines are equipped with 4 aspect colour light signalling.:On the Up ‘Fast line
signal No. 5 protects the facing crossover points No. 14 at Audenshaw Junction and reads on the Up Fast line
to signal No. 6 which protects the trailing crossover at Stockport Junction and ‘which is some 730:yards past
signal No. 5. Signal No. 5 carries -ani‘indication-1' pesition light-junction'indicator-when reading through the
turnout, onto the Up Slow line; and S1gnal -No.. 34 on: the Down Slow line is s1m11arly equrpped for readmg to
theDownFasthne r . Goa i Sleitenr o _

The Szgnal Frame and Controls :

* 3.+ Stockport Junction signalbox in common w1th ten other s1gnalboxes in the area-is. equlpped w1th an
electro-pneumat1c frame fitted with slides in -place of levers as shown in figure 1 at the front of this report,
which also shows the illuminated diagram and the block instruments each side of it.: The slides have slots cut
in them as shown in figure 2 in' which rollers run to drive the mechanical interlocking. Point slides have press
button economisers (A) mounted.above them, and at a:lower level illuminated normal and reverse indicators
(B). Signal slides have automatic economisers known:locally as ‘mousetraps’ which operate as a slide is pulled -
(C). Signal No. 5 cannot be pulled unless the slide for points No. 14 is either fully normal or fully reverse and
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the lock detector contact ‘made”in the normally de-energised electric lock at the back of the frame on No. 14
slide. When pulled, slide 5 locks slide No. 14 automatically. When a train occupies track 01rcu1t 7120 some
35 yards past signal No. 5, the latter’s slide is automatically replaced to normal with some force, pneumatically.
In a similar manner, when a points slide is replaced beyond the mid point to the ‘B’ position the points are
operated, and when they are locked and detected normal the slide is pneumatically driven to the full
normal position; and the same applies for the reverse movement. There are no normal electric locks on
signal slides. So long as an air supply exists, slide No. 5 cannot be pulled unless its slide replacement magnet
solenoid valve is energised through the various signal controls being clear, so that the replacement cylinder is
vented to atmosphere, which in turn allows a spring to. disengage a mechanical catch from the slide. In

addition, to clear the signal aspects requires not only the signal controls and the slide reversed but also the

lock detector contacts of the electrlc lock on No. 14 points slide being made up.

4. The po1nts areair operated controlled electrlcally by solen01d valves mounted on racks at the l1ne81de

All track circuits are AC type. Track circuit 7120 which is of the single rail type (see fig. 5) begins 35 yards
ahead of signal No. 5 and ends some 105 yards past No. 14a facing points. No. 14 slide cannot be pulled
unless No. 7120 track circuit is unoccupied and both the track circuit relay and 14 slide electric lock thereby
energised. Similarly the slide cannot be pulled unless track circuit 7127 on the Down Slow line which
starts some 32 yards past signal No. 34 and some 83 yards before points No. 14B, is unoccupred Points No. 14
are also approach locked when track circuit 7095 on‘the Up Fast line is occupied. This approach locking is
meant to be released when the track circuit has been occupied with-signal No. 5 at Danger after a period of
90 seconds from the time a treadle positioned 232 yards on the approach to them is operated. However tests
after the accident showed that the timer had in fact been set at 137 seconds. The points are similarly approach
locked when the track circuit 7156 on the Down Slow line which starts some 555 yards before them, is occu-
pied and the release period in this case was correctly set at 120 seconds

5. There is small relay room s1tuated behmd the signalbox, the door of whrch faces the srgnalbox but
cannot be seen by the signalmen because of an intervening wall. 7120 Track Repeating Relay is one of the
many relays in this room. , :

The Track

.. 6.7 At the time of the accident the track in the Up Fast line on the approach to the junction which is on
a slight right hand curve was in 110 A 1bs. flat-bottomed rail on timber sleepers laid in 1963, but the:two' rail
lengths before the facing points and the crossover itself ‘were in 95 Ibs bull-head rail on timber ‘sleepers with
wooden keys laid in 1962. The facing connection No. 14a which moved under the train had last been hand
packed in Apr1l 1970 Both the approach track and that in the crossmg itself was in a falr cond1t1on

The Train

- 7. 'The train 1nvolved was‘a: Manchester Glossop—Hadﬁeld three-car Open set cons1st1ng of Driving
Trailer Open Second No. M59605- leadmg, with Trailer Open Second No. M 59505 and Motor Open:Brake
Second No. M59405 in rear. The motor car was powered by four 185 h.p. GEC traction motors two on each
bogie supplied through a pantograph at the driving end of the car. In this type of unit the two motors in each
bogie are permanently connected in series and for the first portion of acceleration the two pairs are also
connected in series together with non-inductive resistors contained in three boxes mounted for ventilating
purposes on the underframe of the power car. The ‘acceleration of:these trains:is entirely automatic and the
driver has only to move his controller quickly into the Notch-5 (weak field) position: The automatic control
cuts out the resistances until running position ‘3” known as “full series” is achieved, then switches the motors
into parallel running with full resistances, and finally after cutting out the resistances again switches them into
“weak field” for full speed Four sw1tches are 1nvolved -and current 11m1t relays all of wh1ch carry full traction
current. : : : : :

8. .The train was 178 feet overall and weighed 104 tons 16 cwt: Its wheelba’seOverall was 165 ft 5-in and
the clear wheelbase of the central car was 38 ft O:in: It was screw -coupled with side buffers. Each car had two
power operated sliding doors for passengers on each side but there was no inter-connection between cars.
Moreover the central car was:divided.into.two separate compartments for 38 second class passengers (to the
front) and 24 first class passengers: (to their rear), with no through door. Seats were placed both laterally and
longitudinally .in ‘both; as. shown in Flg 7 :

The Course of the Derazlment and Damage

-9. 'The train came to rest' with the driver’s cab on the Up Fast' 11ne some- 120 yards beyond No l4a
facing points and the rear ‘car on the Up Slow'line:some 73 yards beyond the points as shown in Fig. 3.
Between them lay the middle car on its near side its bogies having become detached from it which were lying
derailed on the Up Fast and Down Slow lines. There were no marks of damage on 14a switches and the first
mark of derailment was on the crossover beyond the common crossing where the marks on the sleepers in'the
4 foot of the ¢rossover and‘the point rail of the Up-Fast line were consistent with those of a bogie having been
jerked sideways off the track between the common crossing and the end diamond crossing in the Down Slow

line; to the offside of it in the direction of the Up Fast line. Damage to the points and crossing work beyond -

that point was considerable-especially to the diamond crossing, and sleepers had been damaged by both the
derailed-bogies of the centre car as they were dragged along the Up Fast and Down Slow lines. Trailing-points
No. 13 were also sl1ghtly damaged and the pomt operatmg equlpment beside the Up Slow hne severely
damaged. « , .
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10. The driving trailer which was leading suffered only minor damage to jumpers and connections but
the middle ¢ar had most of -its cess (near) side windows broken and there was a quantity of broken :glass
inside the coach:which had caused injuries to the passengers who were hurt. There were also deep scars
diagonally down the outside: of the car.caused by:its having been pushed or dragged diagonally along the
tracks. Many of the seats'were displaced and jumper cables and couplings had been torn out. The forward end
of the motor car which was in the rear was badly buckled its Jumpers and couplings were damaged and brake
rigging distorted. , ,

EVIDENCE CONCERNING THE ACCIDENT

11.  Driver T. Greenwood took over the 22.45 Manchester Piccadilly-Hadfield train at about 22.44. The
previous driver reported that there were no faults and the train left on time. He made a stop at Ashburys
station -and was next due to stop at Guide Bridge Station. He told me that before passing through Fairfield
station at about 35 to 40 m.p.h. he had shut off power on seeing the Fairfield Junction Home signal No. 4
showing a Double Yellow aspect, indicating that the Stockport Junction signal No. 5 was at Danger. At no
time did he see the Junction Indicator at signal No. 5 lit. He told me that he brought his train steadily to a
stand and stood with his brakes off. After 15 to 30 seconds the signal cleared to Green and he put his control
handle quickly into the “‘weak field” position and the train pylled away quite normally. Shortly afterwards
and while he still had full power on, the lights wernt out and the brakes were fully applied. He shut off power
and the train came to a sudden stand. He got out of his offside door and went back and saw the coach lying on
its side. He returned to his cab to collect his detonators and then saw a freight train approaching slowly along
the Down Slow line. He went towards it flashing his torch and the train came to a stand, and he then placed
detonators on the Down' Fast line. He told me that the driver of the freight train then went back to the
signalbox to report the accident, while he went to the rear of his train to find his guard. He found that the
lights were still on in the rear car and the auxiliary motors were . still ' working so he lowered the pantograph
and isolated the unit. The guard then told him that he had protected the rear of the train w1th a track-circuit
operatmg cl1p and had telephoned the signalman from a 81gnalpost telephone

12. “Guard M. I. Malik who was in charge of the tra1n had joined it at 17.00, and was on h1s fourth
journey at the time of the accident. He told me that the unit had been running quite normally and that they
left“Manchester Piccadilly on time at 22.45. He sat on: the seat on the offside of the brake compartment next
to the unmanned driver’s compartment at the rear of the train. He told me that when they came to a stand at
signal No. 5 he walked across the compartment and looked out of his nearside window and saw the signal
showing a Red aspect. He said that the signal changed to Green almost immediately and he thought it was still
showing Green when his cab passed it. (His seat was some 165 ft in rear of the front wheels of the front
‘bogie, and signal No. 5 should have been replaced to Danger as these wheels crossed onto track circuit No.
7120 some 105 ft ahead of the srgnal It should therefore have reverted to a Red aspect.some 60 ft ahead::of
the guard’s w1ndow)

- 13." He told me that soon after passing the signal he was thrown ‘across the compartment and hit his
head on the table. When they came to a stand he heard passengers in his car shouting so he opened the offside
doors (which are power operated) and allowed them to detrain. He then applied the hand brake and went back
to protect the rear of his train. He placed a track-circuit operating clip on the approach to signal No. 5 which
was showing a Red aspect and another on the Up Slow line. He then telephoned the signalman at Stockport
Junction and told him of the accident and requested the emergency services, followmg which he went back
and placed detonators on both lines. On returmng to his train aftér some 15 minutes he placed a red lamp at
its rear and then walked up to the signalbox to make. sure that the lines had ‘been fully protected. When
questioned whether he had asked the signalman to have the electricity cut off the overhead: line, he said that
‘e had not, but in a statement he made to Railway Officers shortly after the accident he said that he had asked
for the electr101ty to.be cut off when he v1s1ted the s1gnalbox

; 14 Mrs Edzth Hargreaves was one. of the passengers travelhng in. the nnddle car, whom I v1s1ted in
hosp1ta] on the day following the accident. She told me that the train had been going slowly when it began to
rock and then it shuddered and a man’s voice said “We can’t make it, he’s changing the points under us, I’'m a
signalman I know”. She then felt herself falling and the lights ‘went out and later the same voice said_,“Don’t
pan1c anybody, stay exactly where you are, the overhead wires may still be ahve Mrs. Hargreaves was loud
in her pralses for the conduct of thls man.: , = oy T

<15 Szgnalman A. B. Ashton was'the 31gnalman Mrs Hargreaves referred ‘to. and he was: s1tt1ng on the
left hand side at the rear:of the front compartment of the middle car. He saw signal No. 5 showing a red
aspect and later he-saw that it 'was green-as they moved away. He told me that the ride had ‘been perfectly
normaliuntil:thén but as they passed over-No. 14a:facing points he heard them change under him (there were
similar points close:to-Mottram No. 2'sighalbox where he worked) and a few-seconds later the car lurched left
and shortly afterwards it rolled -over onto its side.. When I questioned him about the comment Mrs. Hargreaves
had heard him make he:said he could:remember-nothing about it.. He told me that when they came to.a stand
he saw :something-he took to:be:a piece of rail sticking: up-through the broken.door-so-he.got a seat-and
wedged:it between the rail and:the metal frameéwork of the car:as a short-circuit.in-case the live wires touched
the upper surface of the car they were:in. He told me that after what seemed to be a long time firemen released
them:by placing ladders both outside and 1ns1de the coach S0 that they could escape through the oiT51de doors
which were above their heads. SOV i gt el r r Lt ded x
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16. i - Driver A. Rowbottom was driving the 16.40 Tinsley to.Glazebrook freight train and joined it at
Guide Bridge just after 22.00. As he approached signal No. 35 on the Down Slow line at-the platform end the
aspect changed from a Red to a single Yellow and he passed it at about 6 m:p.h.- He then saw No. 34 signal
ahead at Red; but as he approached:it-he saw. flashes and what he took to be smoke or dust and-he saw
Driver Greenwood waving his handlamp whereupon he stopped his train. He told me that he then walked
with Driver Gréenwood up to the signalbox and shouted to the signalman from the‘tracks that there had
been an accident. He told me that the signalman opened the window and said to them “It is all showing clear
on my track’, from which he assumed that all the lines had been protected.

17. Guard G. E. Ashby of the freight train told me that he went down to the accident after they had

come to a stand and stopped some passengers trying to climb onto the top of the upturned coach because of -

the danger of electrocution. He later escorted passengers along the lines-to Gu1de Bridge station.

~18. Szgnalman J. Walmsley was on duty in Stockport J unct1on‘51g_nal_box at the time Qf the acclde_ntt.‘He
told me that he came on duty at 21.30 and at 22.51 Ashton Junction offered him a freight train on the Down
Slow line which he accepted, and at once received ‘“Train Entering Section” for it. He said that he then set
No. 14 points reverse from the Down Slow to-the Down Main line. At that time-there was also-an EMU
passenger train on the Down Fast line and No. 15 points'were normal for it. At 22.54 Fairfield Junction offered
him the Up Hadfield EMU train which he accepted. The Down Fast EMU train passed his box at 22.55 and
he sent “Train Entering Section” to Fairfield Junction for it. He told me that at that time the first 1ndlcated
track circuit on the Down Slow line on his signalbox diagram, which is that in the station platform, became
illuminated although he could not actually see the freight train from: his signalbox. He received “Train Enter-
ing Section” for the Up EMU train from Fairfield Junction also at 22.55 and at the same time slide No. 35
which operates the Platform Starting signal on the Down Slow line was automatically replaced as the freight
train passed it. (This signal is replaced by occupation of a track circuit only a few feet past it). He then said
that he replaced No. 14 points to Normal and offered the Up EMU train to Ashton Junction. He told me that
he had to wait for it to: be accepted but as soon as it was he gave “Train Entering Section” for it at 22.55
although it had not passed his signalbox: Having had this train accepted he pulled off Signals Nos. 5 and 6,
and saw them both indicated Off on their illuminated indicators. (Signal No. 6 is Block Released from Ashton
Junctlon) Having waited for the train to pass signal No. 5, and as the slide was automatically replaced to
normal in the frame he told me that he put his left hand on the economiser button of pomts slide No. 14 to
reverse the points for the freight train when the passenger train had cleared them. He added “you have got to
be ready: to hand.that junction over-as.quickly as possible because when he (the freight train) hits the berth
track:(the berth track circuit to signal No. 34, No. 7156) you cannot get on the junction for a matter of 3 or
even 4 minutes”. He saw track circuits Nos. 7095 and 7120-both occupied when No. 5 signal slide was auto-
matically replaced, and he said he waited for. the click of the electric lock slide No. 14 being energlsed and
when he heard it he pulled slide No. 14 and then shde No. 15 to set the route for the frelght train to cross over
behind the passenger:train. , o ; .

19. He told me that almost immediately all the track circuits showed occupied on his illuminated
diagram including Nos. 7120 and 7121 and those on the Down and Up Slow lines. He estimated the time as
still being several minutes before 23.00. At 23.06 the guard of the EMU telephoned and told him of the accident
and he sent “Obstruction Danger” to Fairfield Junction at 23.06 and then telephoned Manchester Piccadilly
Control for the emergency services. Finally, at 23.08 he cancelled the block release for the EMU train which
he had offered, and for which he had already sent “Train Entering Section” to ‘Ashton Junction. The first
person to visit the 81gnalbox after. the accident was one of the guards but he did not know his name. He
confirmed that neither he nor his train recorder Widdows had left:the signalbox at any time before or after the
accident. (I have been told. that at 23.15 he again telephoned the Manchester Controller for the electricity to
be cut off and that this message was sent.on to Penistone Electric Control 1mmed1ate1y)

20. He had joined the Rallway in°1952 in the Permanent Way Department but had been a mgnalman for
15 years, although he had only worked in a box with pneumatically operated slides for about twelve months.
Previous to his railway service he was a pattern moulder. He said that his previous turn had been 06.00 to
14.00 and he had a rest day for Wednesday, 13th May. That turn ended on Saturday at 14 00 and hlS present
turn began at 21.30 on the followmg Monday

21.> Train Recorder G. H. Widdows came on duty at 22, 00 on the night of the accrdent H1s seat in the
signalbox faces in the Down direction so that he has his back to Guide Bridge station and the signalman.is on
his right and generally behind him. He corroborated his signalman’s evidence concerning the times at which
trains were offered and acknowledged and told me that they had received ‘“Train Entering Section” for the
Hadfield train from Fairfield Junction-at 22.55. He then said that Walmsley went straight away to the Guide
Bridge end of the signal frame and *‘sent it on to Ashton’*He continued “I-do not know what he did thén.
He went to a table for some reason, whether he poured: ‘himself a drink of tea or anything like that I do not
know. - When' I looked round-again the passenger-was:at number 5 signal”. He told me he saw the track
circuit (No. 7095) showing occupied on the s1gna1box diagram and Walmsley pulled signals Nos. 5 and 6 Off
and then stood with one-hand on the economiser button,:to pull No. 14 points. He heard No: 5 signal slide
go back and within a few seconds Walmsley pulled Nos. 14 and-15 point slides. He said that although he had
his back to him he could tell what he was doing: He turned round expecting to make a book entry, but when
he again looked round almost all track circuits on the signalbox panel were showing occupied;: and:track
circuit No. 7095 was flashing on and off intermittently. He asked the signalman the cause of it and Walmsley
replied that he did not know but if the telephone rang he would ‘answer it. He sa1d Walmsley did nothmg
except look at the panel until the guard telephoned from Signal No. 5. s :
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22, T questioned him whether either he or Walmsley had. left the signalbox or.gone behind the frame
at any time and he said that they had not. Nor had he seen anybody around the signalbox although it was dark
outside and they had the signalbox lights on. He was 55 years old, had been a train recorder for 3} years,
prior to which he had served 4 years as a Motor Driver. ' ‘

23.  Area Maintenance Engineer J. H. Taylor inspected the EMU passenger train after the accident. He
told me that a supply motor generator brush arm had had to be replaced on 13th May, but in all his tests he
found nothing that could have produced any unusual surge of current into the rails. He thought that the
maximum current that could be taken was 246 amps. He also told me that Penistone Electrical Control had
confirmed that there had been no voltage or current surge on the A.C. supply line, and the Central Generating
Board had also said that there had been no voltage disturbance at the time of the accident. He had also had the
profiles of the wheels cheeked on the recordmg machine at Reddish which showed slight wear of not more than
3/16 inches on the treads and almost nothing on the flanges. There were no unusual marks on any of the Wheels
and the treads were Very clean.

24 Permanent Way Supervzsor S S. Qualters of Guide Bridge last exanuned the track on Monday 18th
May at which time he checked the gauge of No. 14 points and found it to be correct. He walked through on
the Up Fast line towards Fairfield and spent about 15 minutes checking the junction and its fastenings. He
found nothing loose and everythmg in order. He also examined the junction after the accident and found no
marks at all on the facing point switches in the Up Fast line and he told me that to him it was 1nconce1vable
that a train could have split the points and done no damage.

25.  Signal and Telecommunications Supervisor F. E. Buckland of Guide Bridge was advised of the acci-
dent at 23.15 and arrived on the site of the accident at 23.35. He found points Nos. 14a, 14b, and 15 reversed
but points No. 13 were under the rear car and he could not see them. He told me that points No 14a were not
damaged and this and the fact that there was only one wheel mark on the sleepers in the 4 foot of the crossover
surprised him. He assumed from this that the other wheels of the bogie had been in mid-air at the time. He
also saw that the track circuit isolating fuses situated under the bridge in the tenfoot between the Up Fast and
Down Slow lines had been run over and damaged by the middle car. He looked at the point control valves and
they were intact, the covers were on and there was no sign of tampering. He then went to the signalbox by car
and found slides Nos. 14 and 15 reversed in the frame, and all the track circuits md1catmg Occup1ed on the
panel because of the damage to the 1solat1ng fuses

26. Actzng Outdoor S & T Assistant J. Shawcross arrived at the srgnalbox at 00.28 and also observed
slides Nos. 14 and 15 reversed. He examined the electric lock at the back of the frame ‘on pornts shde No 14
and the cover was on and the brass padlock securing it was fastened in place ' :

27. S & T Supervisor K. G. Bzrchenough arrived at the signalbox at 00.30 and also found the slides
Nos. 14 & 15 reversed and thought No. 13 was Normal. He told me that when he asked Walmsley what had
happened Walmsley replied that he was wartmg with his ﬁnger on No. 14 slide economiser button with No.
7120 track circuit occupied when No. 7121 was occupred and 7120 cleared. He then pulled the slide and the
accident had occurred. When I questioned him he was adamant that Walmsley had told him that he had
seen track circuit 7120 on the s1gnalbox d1agram showmg clear and 7121 occup1ed before he pulled the sl1de

28. S & T Technician E. R. Clark was the senior maintenance technician at Guide Bridge where he had
been employed for about 15 months. He described the AC track circuits to me and told me that he had not
had to make any adjustments to the variable capacitors on any of the track circuits at Audenshaw Junction
since the summer. He had inspected and tested them about 3 weeks before the accident and had found nothing
wrong with them, nor with the oil-filled traction current 1mpedance bonds, whrch he had fully checked. He
had also checked the ‘point control valve racks and found all in order '

TESTS ON THE SIGNALLING EQUIPMENT

29. From the foregoing evidence it is clear that No. 14a facing points moved from the Normal to the
Reverse position between the bogies of the m1ddle car of the train, so that the leading car remained. on the
Up Fast line whereas the rear power car crossed over to-the Up Slow line and the middle car was derailed
between them. It is also clear there was no mechamcal failure of the point-operating mechanism since all was
found in order after the accident, and there was no damage to the points. Tests were therefore carried out
to discover how the points could have operated with twelve axles short-circuiting track circuit No. 7120, the
occupa’uon of wh1ch should have been locking them. The followmg poss1b1l1t1es were tested separately

a.. Faults in the electr1c or mechanrcal locklng in the s1gnalbox

.7 'bi A false feed onto.the: track: repeating relay (No. 7120 TPR) in the relay room (whrch is normally
.~ energised by track circuit No. 7120 TR) with 7120 TR de-energised.

“¢. A combination of faults and false feeds wh1ch would cause the track 01rcu1t relay (No 7120 TR)
to operate with the track circuit occupied. - o .

d. A fault in No. 7120 TR itself, .

s A-combination’ of faults and false feeds wh1ch would cause the pomts to be operated wrth 7120
TR deé-energised. , ervna i e e Ll e e
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f. The vulnerability of the alternating current track circuit to electrical transients of short duration
“but of high voltage wh1ch m1ght cause the relay to operate momentanly even with the track circuit
occupied. : P

g. The vulnerability of the track circuit to 50 Hz or other alternating ¢ r1pp1e VO ltages remaining
superimposed on the 1500 volts direct current traction supply after transformation and rectification
from the 1ndustr1a1 alternating current source from which it was supplled '

30: The tests which were carried out are summarised in Appendix A. Although a few minor items were
found, nothing that could account for the failure was revealed. Neither the slight damage to the 48 core cable
nor the conditions of the traction bonding impaired the correct functioning of the signalling equipment and I
am convinced that no signal failure occurred. Additional tests were still continuing when further evidence
came to light as a result of which I took the following evidence from a number of 51gnalmen and technical
staff.

EVIDENCE CONCERNING EVENTS SUBSEQUENT TO 2ND OCTOBER 1970 TAKEN AT INTERVALS ON 3RD NOVEMBER
1970 AND LATER - : :

31 S & T Technician E. R Clark was sent to Stockport Junction signalbox on about 2nd October to
deliver wiring diagrams to the relay room and to change some lamps on the block shelf. He told me that on
arriving at the signalbox he went straight to the relay room behind it and was surprised when Signalman
Walmsley came down there and began questioning him about the equipment. Walmsley then returned to the
signalbox and Clark later followed him. He said that before changing the lamps and while standing near the
signalbox door he saw Walmsley pull slide No. 30 fully reverse and then replace it to the mid position.
Surprised, he asked Walmsley why he had done it and Walmsley replied that it enabled him to beat the approach
locking of the points. (No. 30 points are approach locked when track circuit No. 7176 is occupied until 60
seconds have elapsed). He understood from Walmsley that he did this when he was not certain of the destina-
tion of the next train and it allowed him to move the points immediately the driver telephoned him from the
signal, instead of having to wait the full release time. (The points are shown in Fig. 3). '

32. Clark then told me of a second occurrence on 19th October concerning No. 18 trailing points. He
and his assistant had been sent to the signalbox where Walmsley complained that he could “pick” No. 18
points slide thus putting the dog of the electric lock out of its notch. Walmsley demonstrated this when an
electric multiple-unit train was approaching. Clark told me that having seen from the signal indicators that the
two signals had been replaced to Danger by the train, he watched the track-circuit indications on the signalbox
diagram and about two seconds later Walmsley pulled the points slide (which should have been track-circuit
locked) to the ‘B’ position and remarked that if he pulled the slide to the full réverse position the train would
run through the points and damage them. Clark then said to him “You are fiddling John” because he was
disgusted by his behaviour. On both occasions he had reported the incidents.

33. TIquestioned S & T Technician N. Pennington who was Clark’s assistant regarding the events of 19th
October and he confirmed Clark’s statement. He said he was standing near the signalbox door and was watch-
ing the line at the time of Walmsley’s demonstration but heard the slide movements. In his opinion the train
was well clear of the points when Walmsley reversed the slide, but he was sure that the slide was free of the
locking when the train was on the points. He heard Clark say “You are ﬁddling John” and he told me that
Walmsley replied “No P’m not, I’'m just proving that you can make this move”. Pennington also reported this
1n01dent ‘ ' S

34. Pennington sald he had never heard of thls 1rregular use of points slides before but he did know of
an irregular use of signals slides 1nvolv1ng the feeding of one signal from another which, he said, was common
knowledge. He told me that he had seen it done by a s1gnalman many years ago (he thought it was at Hyde
Junction Signalbox), and possibly on another occasion since then. He had warned the people concerned that
it was an illegal move. He had not heard of Walmsley using this move, except that there had been much talk
of it during the week prior to my interviewing him. Pennington told me he had been an S & T Technician in
the area since the new signalling was installed in 1953 and for much of that time at Gorton and Guide Bridge.

. 35. R. H. Blyth Assistant Divisional S & T Engineer acting on information received from Clark and
Pennington carried out certain tests in Stockport Junction signalbox on 19th October. Signalman W. Allman
was on duty and J. Skawcross the Acting Outdoor S & T Assistant was also present.. He began his tests soon
after 22.30 and he first checked that slide No. 18 could be moved with track circuit 7152 occupied if the electric
lock dog was first put onto the top of the slide by pulling the slide partly out of the frame. He then decided to
check once again that it was not possible to irregularly operate slide No. 14.(that involved in the accident on
20th May 1970) through normal working with signal No. 5 Off. He first pulled slide No. 14 until the electric
lock dog was on top of the slide, and simulated the approach of a train by “dropping” track circuits in sequ-
ence, and then tried to pull signal slide No. 5 which was locked, because the electric lock dog of slide No. 14
was not home in its notch. Similarly, with slide No. 5 pulled to the Off position he could not move slide No. 14
which was mechanically locked, and he once again showed that it was not possible to replace No. 5 slide and
pull slide No. 14 quickly before the approach locking could take effect.

36. He told me they were discussing the position with the sigﬂ'alman when Allman’ obtained a Line
ClearBlock Release from Ashton Junction so releasing signal:slide.No, 6. Mr. Blyth told me that at- Allman’s
suggestion he pulled slide No. 6. and was trying to manipulate slide No. 5 with slide No. 14 pulled slightly out
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of the frame with its electric lock dog on top of the slide;;when Allman placed the signalbox electric Bardic
handlamp across the economiser terminals of slides'No. 5 and No 6 and said “Try That”. (Th1s is shown in
figure 1 at the front of this report). - , : ,

37. After some manipulation he managed to clear both signals with slides Nos. 5 and 6 reverse and
slide No. 14 slightly out of the frame. He asked his lineman to drop track circuit No. 7120 which should have
automatically replaced slide No. 5 but it did not do so. He told me that he was amazed at this and asked
Shawcross to go behind the signalbox frame to check that the ‘LCC’ contacts on slide No. 14 (known as the
butterfly contacts) were actually broken, and both he and Shawcross checked that they were. (The breaking of
these contacts should have prevented signal No. 5 showing a clear aspect). After some experimenting he
discovered that immediately the Line Clear Release (on slide No. 6) was removed, or the hand lamp removed,
Shde No. 5 was replaced automatically and the signal was replaced to Danger. He repeated the tests several
times and left the 'signalbox at about 00.30° but said nothlng to s1gna1man Allman at the time _

38. Mr Blyth told me that he had been Assistant Divisional S & T Engineer for nearly 4 years and had
never in that time heard of such malpractices, but he now realised that there were several signalboxes in the
area where they could be carried out.- : :

39. -Acting Outdoor Assistant J. Shawcross confirmed Mr. Blyth’s statement. He told me that Allman
said “‘get the slot (Line Clear Release) from Ashton Junction, pull No. 6 slide to the Off position, and then put
No. 6 back™. (The false feed condition was not destroyed on replacing No. 6 slide because the Line Clear
Release is of the one-train-only variety). Allman then took the hand lamp and placed it across the two
economiser contacts. I asked him if before this happened Allman had been on the telephone to anyone, and
he replied that he had not been because Allman had been sitting down while the testing had been going on,
but he had been on the telephone earlier in COnnection with his normal Signalling duties.

40. I questioned Szgnalman Ww. Allman on how he had_ known on 19th October what to do to clear
signal No. 5 with No. 14 slide partly out of the frame and he told me that he had heard it from Signalman
Davies earlier that evemng over the telephone Allman told me that he believed certain signalmen must have
known about it for some time. Davies, who had once been his relief signalman at Stockport Junction, was
on duty on 19th October at Dewsnap signalbox. Davies had telephoned his (Allman’s) train recorder in Stock-
port Junction and had asked to speak to him, but Allman told me that he was not able to take the full message
then because signalbox work intervened, but he later telephoned him back and he had repeated to Mr. Blyth
word for word what Dav1es had ‘said. Allman also told me that he had never heard of such malpractices
before.

41. 1 visited the signalbox on 27th October and watched the irregular moves that I have described being
demonstrated. T was particularly interested to know if; by carrying out these moves, there was any “click”
when track circuit 7120 was cleared by a train, and during a simulated test I confirmed there was none. I also
searched the signalbox for pieces of metal that could have been used to:short-circuit the two contacts con-
cerned, and in addition to the hand lamp I found a broken hinge about 5 inches long behind the Block
instruments at the right hand end of the frame, and there were also the usual hand tools for the combustion
stove. I was told that the stove had been replaced since the accident, but that similar'tools had been provided
for the old stove. During tests however, the lamp was the casiest to use because 1t stayed across the terminals
bv its own weight and dld not have to be held. ; :

42, Relief Szgnalman G. Davies was on duty in Dewsnap s1gnalbox during the tests in Stockport
signalbox on the evening of 19th October. He confirmed that he had telephoned Allman that night and went
on to tell me how he had first heard of the malpractice. He was relief signalman at Guide Bridge East signalbox
on 1st September 1970 when, at about 13.30 he was offered an electric multiple-unit train on the Down Fast
line (bell code 3.1.2) from Hyde Junction signalbox. He offered the train to Ashton Junction signalbox and
it was accepted and as the train passed he sent “Train Entering Section” in the usual way. He was next
expecting a freight train (bell code 3.2) on the Down Fast line almost 1mmed1ately, and he was surprised when
after a delay of some 8 minutes a Rose Hill to Piccadilly diesel multiple-unit train (bell code 3.1) arrived
instead. He had already offered the freight train forward and he therefore telephoned Ashton Junction
signalman that he must have made a mistake, and he sent ‘““Train Entering Section” for the DMU when it
passed his box. A few minutes later he was even more surprised to find the freight train standing at his Home
s1gna1 He told me that on telephoning Hyde Junction signalbox the early turn signalman replied “Its alright
mate” and replaced the telephone receiver. After several attempts to phone back he spoke to the late turn
signalman who said “I’ll explain to you in a minute, I'’ve got my mate here but you are quite alright now I
have straightened it all out”. Davies told me that after he had cleared the freight train in the normal manner
the late turn signalman telephoned back and told him that the early turn signalman had a poker placed across
the ‘mouse trap’ contacts and the signals were maintained Off down the Main line. The signalman told him
that on coming on duty at Hyde Junction he had seen the DMU standing at the Starting signal which he saw
clear to a Green aspect,-and-as he was walking up to the signalbox Ashbury’s freight train also’came past
under clear signals, and-on entering thesignalbox he saw:the poker across the terminals. Davies told me-that
he had been so taken by.surprise that:he failed to send “‘Obsttuction:Danger” to Hyde Junction, and that:
when he realised it was his duty to do so:the dangerous 51tuat10n had.been cleared.

'Z,




- 43. Davies also said that he had worried about the method used by the signalman. at ‘Hyde:Junction
to get themselves out of trouble and had passed the information onto Allman on 19th October when he knew
that signalbox tests were in progress, in case it might be of value. :

44. He told me that he had trarned with Walmsley and he had also on occasions worked for 20 minutes
or 50 in the same signalbox before Walmsley had gone home. He had never seen Walmsley. or any. other
31gna1man operate the points slides so that their electric Tlock. dogs were out of the1r notches.

45, SignalmanJ. L. Fletcher was the early turn signalman at Hyde Junctlon‘51gnalbox on st Septenlber
1970. When interviewed on how he came to place the poker across the signalframe shorting across the “mouse
trap” terminals he said that he was attending to the stove when Woodley SIgnaIbox called his attention. He
went to the block shelf to answer the bell and placed the poker which was still in his hand on the frame. He
then ran the eléctric multiple-unit train (block bell code 3.1.2) on the Down Main line followed by the diesel
multiple-unit train (bell code 3.1) from the Down Branch. Following this he lowered his Home signal to
allow the freight train (bell code 3.2) down to h1s Startmg signal but th1s 51gna1 was 1rregu1ar1y cleared and this
train also entered the sect1on .

46. Fletcher was pressed by rallway oﬂ"lcers as to whether he had not dehberately placed the poker
across the terminals because he had decided to alter the sequence of trains, but he denied this. It was po1nted
out to him that if his explanation was accepted, he had failed to carry out Train signalling Regulation.22 in
that he did not send block bell code 4.5.5., “Train Running Away in Right Direction”; nor had he reported
the incident at the time, and he admitted that this was so. He had been a signalman since 1951, had worked
as a relief signalman based on Denton, Greenfield and Woodley until April 1970 when he took charge in
his present post at Hyde. Junctlon 51gnalbox .

47. Junior qulman R. S. Sparkes hadw_orked as relief train recorder in Stockport Junction signalbox
when Walmsley was on duty. He told me that he had seen Walmsley pull points slides No. 30 partly out of the
frame on at least two occasions before a train occupied the approach locking track circuit, in order to defeat
the time release. He had also seen him do the same with signal No. 35 which involved Nos. 8 & 9 points
slides, but as it was a shunting move the train did not pass over the points. He told me that he had never seen
him partly pull No. 14 slide out of the frame, but he had seen him do it with No. 18 points with a train on the
line, although Walmsley was looking at the signalbox diagram and did not pull the points slide until after the
tram had cleared the junction.

48 He told me that he had never seen any s1gnalman use -anything metalhc to false feed a slide in
Stockport Junction signalbox but he had seen a lamp used to false feed signal slide No. 45 in Ashton Junction
signalbox shortly before the accident occurred in May 1970, and he thought that it was to signal an engine
from the Slow line into the Cabin Sldlng

49 Because Temporary Razlman G. H Wzddows was the train recorder in Stockport Junctlon signalbox
with Walmsley at the time of the accident, I interviewed him again on 3rd November and he repeated every-
thing that he had said before. I questioned him particularly on whether there was a signal lamp on the frame
behind slides Nos. 5 & 6:when Walmsley'had pulled.them to clear the two signals for the passenger train, and
he said that it was definitely not used, nor did he see anything in Walmsley’s hand. (Walmsley-had been at
the other end of the signalbox shortly before he cleared thé two: signals and Widdows had been making an
entry in his book. at the time). He told -me he saw No. .5 slide go back in the frame and:saw Walmsley pull
Nos. 14 & 15 points levers with his left hand on the economiser button. (When I had questioned him on this
point at my Inquiry he had said that although Walmsley had his back to him he knew what he was doing).
Finally, when I asked him how he could be sure Walmsley’s hand was on the button for No. 14 slide and not
on that for No. 15 slide, he said he could not be certain, but that he did have his left hand on one of the buttons
and also that when he pulled the shde the frelght train had partly passed the signalbox.

50. Mr. F. W.G. Smith, the D1v1510na1 Signal and Telecommu*ncauons Engineer upon whom the whole
burden of the signalling tests had fallen, was present at my Inqulry and the subsequent interviews. When -
questlomng Widdows on Ist September, he remembered finding the original stove’s poker behind the signal
frame on the day after the accident. He had thought then that it mlght have been used to lift the electric lock
dog on slide No. 14 but he had found it to be too thick. He now realised however that it might have been a
su1table ob]ect by wh1ch the false feed could be apphed

'Mr. Smith at my request questloned all his technical staff on whether they had visited the signalbox
on the nlght of the accident and of those who did, whether they had found the rélay room door open or shut.
None of them could remember opening the door and T must assume that one of them did so automatically
and that it was closed at the time of the a001dent '

CONCLUSIONS AND RECOMMENDATIONS

52 The acc1dent was caused: by facing points No.:14 moving under the’ mlddle cat' of the electr1c
multlple-umt train. I'am satisfied that this was not the result of ‘any-failure of the signalling equipment. The
tests carried -out by the London Midland ‘Region were completely comprehiensive:and thorough; and 1 believe
that neither the slight damage to the 48: core cable nor the condition of the traction bonding impaired the
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correct operation of the s1gna111ng equ1pment and could not e1ther of themselves or together have caused the
pomts to move : S o

53 1 beheve that the points were moved by S1gna1man Walmsley who in do1ng so committed two gross
irregularities.. F1rstly he seems to have been in the habit of pulling his points slides s11ght1y out of the frame in
order to release them from their approach locking, for he had been seen to do this with points No. 30 by both
Clark and Sparkes, and the latter had seen him do it with Nos. 8 & 9 points also. At the time of the accident
Walmsley had signalled a freight train down to signal No. 34 protecting Audenshaw Junction on the Down
Slow line. He had also accepted the passenger train on the Up Fast line, and by his own evidence was keen to
reverse the points as soon as possible to allow the freight train to cross onto the Down Fast line behind the
passenger train. Had he not-had the slide free of its electrical locking; the occupation of track circuit 7156 by
the freight train which was already pass1ng h1s box would have prevented him movmg the pomts unt1l the
time delay had run out. ‘ : : : o

54, Having pulled the points slide slightly out of the frame he had to commit a second and more serious
irregularity in order to clear the signal. This is because the signal can only show an Off indication when the
points lock dog is propeily in the slot in the slide; and it was not-possible for him to clear No: 5 s1gna1 except
by false feeding the lock through the economiser contact from slide No. 6, and I am satisfied this is what he
must have done. In normal working there was no reason why he should not have cleared signal No. 5 and
allowed the train up to signal No. 6 until he had obtained a Line Clear Release from Ashton Junction signal-
box for it. That he chose to hold the train at signal No. 5, and then pull both signals Off together is indicative

" of unusual working. Guard Malik thought that signal No 5 was still showing Green when his compartment

passed it which would have been the case had the signal been irregularly cleared and its replacement to Danger
prevented by the false feed. S & T Technician Pennington believed that many signalmen had known how to
false feed signal slides for many years (although the exposed ‘“mouse trap” terminals date back earlier to
when the original all-pneumatic installation was converted to an electro-pneumatic one) and that it was
common: knowledge amongst them. Indeed he had seen-it practised on one or two occasions, and so had
Junior Railman Sparkes. For this reason and because of the failure to send a “Train Running Away” bell
signal or to report the incident I cannot accept Signalman Fletcher’s evidence that the placing of the poker
across the signal slide economiser (mouse trap) terminals in Hyde Junction sighalbox on 1st September 1970
was unintentional; and T also believe'that it was intentional in Walmsley’s case. The finding of the old poker
and the broken-hinge behind the shelf above the signalbox frame supports this view, and I think that the latter
item could have been used without Widdows noticing it. The false feed could not be put on slide No. 5 until
after the Line Clear Release had been obtained, and No. 14 points slide could not be pulled fully reverse
until slide No. 5, which is mechamcally interlocked with it, had been fully replaced on the removal of the false
feed when the train was. occupying, track circuit 7120. I cannot accept. that an accrdental false feed would
have been first made and then removed at- exactly the. rlght moments to cause this derailment, and despite
Walmsley’s evidence I am satisfied that it must have been a deliberate act by him. Walmsley s own evidence
also varied. He told Mr. Blrchenough when he v1s1ted the signalbox soon after m1dn1ght on the night of the
a001dent that he had been watchmg the track circuit indications on the signalbox diagram when he pulled slide
No. 14; but to me he said that he had not been watchmg them but had been. wa1t1ng for the chck of the
lock. The former is more likely to be the case. : e

- ..55. Many controls are not proof against, deliberate 1rregu1ar1ty, and the very high standard of safe
s1gna111ng on the railways has been achieved not only: by the skill, but by the integrity of signalmen. By his
demonstration on 19th October of his ability to move. points No 18 when a passenger train was actually
travers1ng them Walmsley showed that he did not. have that 1ntegr1ty

56. There is no evidence however to suggest that Walmsley intended to do anything other than speed
the flow of traffic, and I do not for a moment believe that he derailed this train intentionally. When standing at
No.: 14 points slide he could easily see the signalbox diagram and the separate illuminated track: circuit
indications are easy to define. There may have been a ‘click’.in the frame that led him to believe that track
circuit 7120 was clear, though I was unable to make one occur, and I think it is more likely that he was inching
the points slide out as the train proceeded and in error-took the slide to the reverse check lock position at
which it was automatically. operated, and the points reversed. His delay in calling for the emergency-services
was reprehensible and I'can only assume that it was caused by shock following his realisation of what he had
done. Nor did he make use of the special ““Electrification Telephone” provided in his signalbox and connected
to Penistone Electric Control to have the electricity cut off in an emergency.

5T »In operating his pointsslides so that they were'free of kapproaché-locking, Walmsley may have
believed that he was not committing a gross irregularity. This locking is provided in cases where signals-are
close to the points they protect, to minimise the possibility-of a train:reaching'the points - while they are still in

mid-stroke: Many oldersignalboxes do not have such locking, and indeed in the most. modern ones approach

locking is-only applied to trailing points and not to facing points such as:No. 14 points; which lie within the
overlap -of 'a signal.In:this instance however; in freeing himself of the approach locking Walmsley was also
removing the locking 1mposed by the presence of the train on the- pomts themselves and this, by h1s own
evidence; he knew. o o A . ,

9




58. 'To clear:a signal irregularly when the route ahead through points is:not fully secured (the slides or
levers as well as the points themselves must be locked in the required position) is 2 much more serious matter.
The fact that several signalmen have in the past so cleared their signals, but -have not reported or admitted it
until closely questioned long after a serious accident has occurred, pomts to a lamentable state of discipline

amongst those signalmen, which in turn suggests that the supervision in the signalboxes concerned has not
been sufficiently thorough. The irregularity might have come to light sooner had the signal technicians, and
especially Pennmgton who had commented on it to the signalman concerned, reported it even in general
terms, to their superrors and this also apphes to Jun1or Rarlman Sparkes

59;‘- Guard Malik carried out his protection dutieswell, and I particularly commend: his use of the.
track-circuit operating clips and the signalpost telephone which, with the:signalling installed, offer-the best
means of protecting the railway. T consider that he could have telephoned the signalman a little sooner (he
only did so some 10 minutes after the accident; but he only had to walk some 185 yards to the signal which
could not have taken him 2 minutes) and in my opinion having seen the middle car on its side, he should also
have asked for the electricity to be cut off then, instead of waiting until he visited the signalbox.

60.... Driver Greenwood also failed to ask the signalman to have the electricity cut off when he visited the
signalbox although he had already seen the middle car lying on its side and must have known that some
passengers were trapped. There was also an electrification telephone bes1de the Down Fast line at Stockport
Junction, and had he known of it he might have thought of us1ng it.

61. Paragraph 10 of the British Rarlways Worklng Instructlons for AC Electrlﬁed L1nes 1967 states

“Any person becoming aware of a derallment llkely to require the electrlc1ty to be sw1tched
~ off, must immediately telephone . - or arrange for this to be done <

The Manchester Sheffield Wath D.C. electnﬁed 11nes are worked by similar 1nstructlons 1ssued Jorntly by the
Eastern and London Midland Reg1ons in 1954, of which paragraph 38 reads— :

“In emergency, any member of the: Rallway Staff . may ask for electr101ty to be switched off
I consrder that the latter instructions fail to imply the degree of urgency of the former, and this may have
contributed to the delay in rescuing the passengers, most of whom were injured, from the middle coach. I am
glad to be able to report that the two Regions have agreed to suitably amend the paragraph. :

- 62. There are 10 smnlar s1gnalboxes in the Manchester area on the Manchester—Sheﬂield—Wath lines
which were vulnerable to the malpractices described. Iam glad to be able to report that 1mmed1ately they came
to light London Midland Region taped all unprotected terminals on the signal slide economiser units, and
all the frames have since had boxing placed over the slides to prevent false feeds occurring either intentionally
or unintentionally. To prevent signalmen pulling points slides out so that they are left free of their electric
locking is more difficult, but as soon as this malpraétice came to my attention I informed the Chief Inspecting
Officer of Railways who gave details of what had been taking place to the appropriate Chief Officers at
British Rail Headquarters so that other Regions with similar equipment could be put onto the alert against it.

63, Srgnalmen are forbidden to replace to Danger a signal protecting a junction until the last vehrcle of
a train has cleared the junction points, asstated in British Railways Rule Book Rule 68. This rule was made
because when applied the mechanical locking between the signal léver in the Off position and the points levers
prevent the latter being moved under a-train. The signalling at Stockport Junction however utilises track
circuits to hold the points, and the s1gnals are automatically replaced to Danger before trains are clear of the
pomts they protect. .

64, Track circuits have not always been successful in preventing points moving under trams and-the
accident at Bold Colliery near St. Helens on 29th December 1965 and that at Whitton Junction in the Southern
Reg1on on 18th August 1967 (See Chief Inspecting Officer of Railways Report for that year page 51), are casés
in point. In this accident, Railway Signal Engineers have spent much time and effort in thoroughly testing the
track circuit-and control equ1pment because they were aware that comb1nat1ons of faults could rarely, result
in the1r fa1lure : S

65. Automatic replacement of a signal slide or lever as a train enters the junction removes, at the worst
moment, the back up mechanical locking which is already available in many signalboxes. However had the
automatic replacement of the signal slide been actuated when the last wheel of the train had cleared the track
circuit through the junction, the derailment would still not have been prevented because, on‘the removal of the
false feed, the signal slidé would still have been-automatically replaced on: account of the points slide not being
fully home in the frame. Even if means-could-be:found to overcome this (and:it might:involve duplication:of
many: of the controls) the signalman -had:only to replace the:slide manually:to -obtain: the same result. The
protection by boxing already referred to is therefore the-most important of the.two improvements:required,
but in view of the above Ialso recommendthat in the ten signalboxes involved modifications should be carried
out so that points slides cannot be pulled partly out of the frame to defeat the approach locking, incidentally
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making the points they control vulnerable to the albeit rare occurrence of track-circuit failure. If such modifi-
cations prove to-be impracticable, the automatic: replacement of the slides ofsignals protectlng Junctlons
should be dispensed with.

" I have the honour to be,
sir,
. Your obedient Servant,-

A. G. TOWNSEND-ROSE,
o Lieutenant Colonel.

The Permanent Secretary,
Department of the Environment.

| 'APPENDIX A
SUMMARY OF TESTS ON SIGNALLING EQUIPMENT

1. General Functional Tests and Site Examinations. Track circuit No. 7120 was fully tested on three
occasions following the accident, i.e. at about 11.00 on 21st May, 08.00 on 24th May, and 18.00 on 25th May.
Prior to the last test a new track relay was fitted so that 7120 TR could be sent for examination. Some 20
separate readings were taken on each test and normal feed voltages of 3.8 to 4 volts (3 1 to 3.6 volts at the
relay) and a relay drop-away voltage of 0.59 volts were recorded. When passenger services were resumed on
the Up Fast line at 14.45 on 21st May the passage of each train was monitored and no incorrect conditions
were noted. Following a close exammatlon of the Junct1on two broken and two loose traction current bonds
were found and these are indicated in F1g 5 at the back of this report. It was also then discovered that the
approach locking t1m1ng relay (14a JR, an AEI-GS thermal relay type EN - 127) took 137 seconds to operate
instead of the nonnnal 90 seconds. In all other respects except for the damage caused in the accrdent the
Junct1on equ1pment was found to be in good order, :

2 Equzpment Tests. All the relays connected w1th track circuit 7120 and the grav1ty lock from No. 14
sllde, ‘No. 14a electro-pneumatic valves  and their transformer-rectifier sets; the crrcurt-breakers and the
point-operating cylinder itself were examined at the C S & T E laboratory at Crewe. I have studied the reports
and I am satisfied that nothing untoward was discovered. The relays carried test labels dated 3.2.69 and 9.5.69
and were in good order. The gravity lock contained some dust, and only one of the lock detector contacts
seemed to have been in use, but failure of any. or all of the lock detector contacts to make would be a “‘safe
side” fa1lure, and the: lock anyway was: funct1onmg well. :

3. Signalb_ox Tests. A full circuit test was made in the signalbox and relay room and all the circuits
involving signals-Nos. 5 & 34 and points Nos. 13,14, and 15, and many other circuits were fully tested, and
examined for earth corditions and no: fault.could be found: Repeated tests with simulated and test trains
proved conclusively that once point slide No. 14 became: approach-locked by the occupation of track circuit
No. 7095 the locking remained fully effective whichever way signal No. 5 slide was operated and replaced
with respect to a passing train; until either the train had cleared track circuit 7120 or the full time cycle of 137
seconds from the time the treadle was operated had elapsed after No. 5 signal had been replaced to Danger.
Nor was it possible to jump the lock dog on slide No. 14 out of its notch with the lock coils de-energised.
Finally a recording voltmeter connected to this lock with the lock economiser button bridged, failed to detect
any intermittent irregular energisation over several days recording prior to 8th June. During these tests the
operation of slide No. 14 was timed and was found to operate automatically to completion of travel in either
direction some 3 seconds after being pulled.

4. Track Repeating Relay No. 7120. While measuring the insulation of the 48 core cable between
locations 4/32 and 4/45 an old cut in the sheath of the cable, (probably cauised by a scythe when grass-cutting)
was found adjacent to the outer layer containing cores 26-48 as shown in Fig. 3. (The 7120 TPR circuit was
carried by 34 and 35 cores). The insulation resistance even after several days of dripping water into the cut
never fell below 50,000 ohms which is more than adequate to ensure proper operation of the ‘track-repeating’
circuits concerned. These circuits are moreover ‘double-cut’, that is to say they have contacts which have to be
made and broken in both the positive and negative side cables, and two false earths and false feeds would have
to be made to operate them irregularly. No possibility of even one false feed was found.

5. No. 7120 Track Circuit and Relay. Following exhaustive tests and examination no wiring false feeds
or false earths could be found. The cables to the track circuit were cut in the accident, but once these had been
repaired functional tests showed no irregularity and examination of the relay itself showed it to be in a good
condition. The relay drop-away shunt varied between 0.7 and 1.0 ohms across the rails which is satisfactory.
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6. - Operation of the points motor with track circuit relay 7120 TR de-energised. To false feed the reverse
valve  of the ‘pointcontrol mechanism and throw.the points fully :reverse, three cond1t10ns would have to
arise simultaneously: : :

a. failure of the positive 110 volts connection to the Normal valve control,
b. failure of the negative 110 volt connection to the Reverse valve control,
c. false feed of 110 volts onto the Reverse valve control.

No false feeds or broken connections were found.

- 7. Momentary False Energisation of the Track Circuit. Because of the lack of any indication of how the’
points could have been irregularly operated, exhaustive tests were carried out using trains to see if momentary
transients of short duration or ‘spikes’ of electrical energy could be induced in the rails, and hence in the
track circuit relay itself, sufficient to cause it to operate even momentarily. AC track circuits require an operat-
ing voltage to be present for a significant time for them to operate and in the relay used (7120 TR) this voltage
was measured on 21st and 24th May as 0.88 volts at 50 Hz. It is known that under suitable conditions “spikes’
of very high voltage can sometimes be made to operate such relays momentarily, although ‘spikes’ of lower
voltages and short duration fail to do so. On 24th May, 19 test runs were made using an electric multiple-unit
train similar to that involved in the accident, and on 31st May and 7th June a further 12 and 9 tests were made
using the leading and trailing cars actually involved in the accident. The rear car was in each case the power
car, as in the accident itself. Observers were stationed in the signalbox, at No. 14 points, at relay No. 7120 TR
and at the joint between Nos. 7120 and 7121 track circuits. For these tests the traction current bonds were
disconnected as shown in Fig. 5. In all of them the relay performed satisfactorily and no ‘spikes’ capable of
operating it even momentarily were detected} t

8 Between 8th and 17th J une the relay Voltage contmued to be momtored with normal tralﬁc runmng
and although ‘spikes’ of energy of 3.6 volts were measured with the track circuit occupied, and-on one occasion
a sp1ke of 5 volts their durations were far too short to operate the relay whlch contmued to function correctly

9. During the tests made W1th electric mult1ple-un1ts starting away from s1gnal No. 5, ‘timings were
taken from the moment the signal cleared until the leading bogie of the’ middle car was just over the points.
T1m1ngs of from 23.5 to 27.5 seconds were obtained which indicate that the train would be travelling at some
25 m.p.h. when the points moved. Tests showed that the maximum ‘spikes’ of energy’ ‘occurred as the - power
unit automatically switched from “series’ to parallel’ running with an instantaneous current peak of 900 amps,
but even with the shorter timings and ignoring the 3 seconds required to operate the points these peaks
occurred when the train was well before the junction. The ‘parallel’ to ‘weak-field’ switching occurred as the
train was astridé the points, but the peak amplitudes obtained were negligible. Thus even supposing a signifi-
cant peak was induced by the train (and there was no ev1dence to suggest there- was) it 1s, even so, not l1kely
to have done so at the time the points were moved ,

10. During the tests on 31st May the DC traction supply, wh1ch was mon1tored was seen to have a 300
Hz ripple of 1.5, i.e. 75 volts peak to peak, but no 50 Hz component would be detected. In the remainiing
tests the track circuit relay control coil voltage was monitored and the 300. Hz ripple was detected. No
appreciable energy reached the relay from this source and the relay functioned correctly throughout.

11. - Finally static ‘tests using up to 13 volts D.C. intermittently applied across the rails under various
conditions of shunt, disconnection,.etc., failed to cause the.relay to.operate. Tests were also made with track
circuits on the Down Slow line 1nvolv1ng pomts 14b but it remained 1mposs1ble to cause any malfunct1on of
any of the relative relays. ,
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DERAILMENT AT AUDENSHAW JUNCTION ON 20th MAY 1970. .
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